A chemically synthesized sialic acid-containing glycoconjugate, 2-(tetradecylhexadecyl)-O-(5-acetamido-3,5-dideoxy-D-glycero-alpha-D-ga lacto-2-nonulopyranosylonic acid)-(2-->3)-O-beta-D-galactopyrannosyl-(1-->4)-beta-D- glucopyrannoside, is a potent inhibitor of cellular immune responses.
Structural variations among gangliosides significantly influence their immunosuppressive activity. By total chemical synthesis, a sialic acid-containing glycoconjugate, 2-(tetradecylhexadecyl)-O-(5-acetamido-3,5-dideoxy-D-glycero-alpha -D-galacto-2-nonulopyranosylonic acid)-(2-->3)-O-beta-D-galactopyrannosyl-(1-->4)-beta-D- glucopyrannoside was synthesized. This glycoconjugate has the same carbohydrate structure as does GM3 ganglioside and a branched alkane in place of ceramide. It markedly inhibits the tetanus toxoid-induced human lymphoproliferative response in vitro (ID90 < 7 microM) and is five-fold more active than d18:1-C18:0 GM3 ganglioside, to which it is structurally related. This glycoconjugate is also a potent inhibitor of the murine alloimmune response in vivo: 10 nmol of the molecule injected subcutaneously together with an allogeneic cell challenge markedly inhibits the cellular immune response in the draining popliteal lymph node. In fact, the effect is quantitatively similar to that of systemically administered cyclosporin A, a well-studied immunosuppressive agent.